Role of plasma adenosine in breathing responses to hypoxia in fetal sheep.
The importance of plasma adenosine in hypoxic inhibition of breathing movements was determined in chronically catheterized fetal sheep (greater than 0.8 term). Preductal arterial blood for adenosine measurements was withdrawn using a double lumen catheter to mix blood entering the catheter with a solution to stop adenosine metabolism. In 6 fetuses, isocapnic hypoxia (delta PaO2 congruent to -10 Torr) increased the average plasma adenosine concentration from 1.1 +/- 0.2 (SEM) to 2.0 to +/- 0.4 microM. During hypoxia, plasma levels of adenosine were inversely related to preductal arterial O2 content (CaO2) with values ranging between 1.6 and 4.0 microM when CaO2 was less than 3 ml/dl. Hypoxia also significantly reduced the incidence of fetal breathing and rapid eye movements. In other experiments, adenosine (0.36 +/- 0.03 mg/min/kg) was infused for one hour into the inferior vena cava of 5 fetuses. During this infusion, mean plasma concentration of adenosine was 2.8 +/- 0.3 microM, a value about 2.5 times the control average. Adenosine also significantly reduced the incidence of low voltage electrocortical activity, rapid eye movements and breathing activity. We conclude that hypoxic inhibition of fetal breathing most likely arises from an increase in central adenosine production, although during severe O2 deprivation (CaO2 less than 3 ml/dl) blood-borne adenosine could also contribute.